Dust clusters show a wide variety of fascinating dynamic properties which strongly depend on the exact particle number. For example, they can be heated from an ordered, solid state to a fluid state where magic number configurations show high structural and dynamical stability. Dust clusters consist of a small number of microspheres (dust) trapped in a gaseous discharge plasma. These dust clusters can be confined in 2D or 3D arrangements depending on the plasma conditions. They are ideally suited to measure the dynamical properties on the kinetic level of individual particles by (stereoscopic) video microscopy.
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Here, we describe laser-heating experiments on the melting transition of finite dust clusters. The melting is described using the method of instantaneous normal modes (INM) [1] . The INM method opens up new possibilities to study the fluid properties of charged-particle clusters in terms of diffusion constants, hopping rates and melting temperatures. From INM the melting temperatures for various dust cluster sizes have been obtained. This method now allows to address the solid-fluid phase transition from the fluid state and to determine the point where the liquid properties are lost. This is complementary to the usual approach where one is interested to identify the loss of order. Hence this method is capable to determine the stability of finite clusters from experiments, allows to reveal detailed insight into the phase transition behavior of finite systems and to characterize fluid finite systems.. This work is supported by DFG under SFB-TR24 and DLR under 50WM1138. [1] T. Keyes, The Journal of Physical Chemistry A 101, 2921 (1997).
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